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1 This Invention related to oral hygiene apparatus of tha 

In term it tent pulse Jet type and particularly to an Improved ar- 
rangement for controlling the fluid pressure in such apparatus • 

She use of a water Jet of saall cross section and com- 
prising Intermittent pulses has been found effective for dislodg- 
ing particles from between the teeth and for massaging the gum 
tissue and has been found particularly effective for dislodging 
foreign matter from the subgingival margins* The apparatus of 
the present Invention la an Improvement on the apparatus disclosed 
10 and claimed In United States Patent Mo* 3p^»15 8 granted to J » If* 
Mattingly on January 4, 1966, and assigned to the same assignee as 
the present Invention and Is useful in the practice of tha method 
disclosed and claimed in that patent* 

It is an object of this Invention to provide an im- 
proved pressure control for oral hygiene apparatus of the inter- 
mittent liquid pulse type* 

It is another object of this invention to provide an im- 
proved oral hygiene apparatus inoluding a simple and effective 
control for adjusting the internal pressure of the pump for pro- 

20 duclng liquid pulses* 

Briefly* in carrying out the objects of this invention 
in one embodiment thereof, an oral hygiene appliance is provided 
which comprises a motor pump unit for producing liquid pulses at 
the rate of about 1200 pulses per minute and with sufficient 
klnetlo energy of each pulse to depress a discrete area of the 
gum tissue and with spacing between individual pulses of suffi- 
cient duration to provide rebound time for the tissue. Ike 
pulses are formed by a nozzle having a cross sectional area of the 
order of 0*035 inch. The pump is driven by an electric motor and 

30 comprises a small cylinder having a piston therein reciprocated 
by a Scotch-yoke drive. The pressure within the reciprocating 



1 pump of the appliance is controlled by adjusting the position of 
a stop to control the closing position of the Intake v&lve» the 
stop mafcing It possible to provide pressures within a wide range 
froa full pressure when the intake valve is permitted to olose to 
a mlniaum pressure when it is held at its widest open position* 
The stop may be positioned by rotating a control knob and is 
easily and effectively adjustable to pressures within its pre- 
detezmined ranee. By controlling the Intake valve in this manner 
the effect of a by-pass is secured without requiring: the oomplica- 
10 tion of additional passages in the pump. 

the features of novelty which characterize this inven- 
tion are pointed out with particularity in the c lai m s annexed to 
and forming a part of this specification. The Invention Itself* 
however f both as to Its organisation and Banner of operation, 
together with further objects and advantages thereof may best be 
understood from the following description taken in connection 
with the accompanying drawings in which j 

Pig* 1 is a perspective view of an oral hygiene 
appliance embodying the invention; 
20 Fig* 2 is a side elevation view of the appliance 

of Pig, 1 with the nozzle and tubing removed j 

Fig. 3 ls«n enlarged elevation view partly In sec- 
tion and partly broken away showing the pttmp and control 
of the appliance of Pig* 1; 

Pig* k la a bottc* plan view partly in section and 
partly broken away of the mechanism of Pig* 3? and 

Pig. 5 is an enlarged view of the adjustable pres- 
sure control assembly of the pump* 

Referring now to the drawings, the appliance illustrated 
30 in Pigs- 1 and 2 comprises a housing 10 on which is mounted a re- 
movable reservoir or receptacle 11 for supplying water to a pump 
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1 In the housing 10, the pump being described In connection with 
Figs. 3 and k below. The pulsed stream of water IS produced by 
the pump and discharged through a nozzle 12 detachably mounted on 
the handle 13 mounted on an extendable member or slide 1* which 
la sildably mounted in the base of housing 10, indicated at 15. 
The nozzle 12 is connected to receive the pulsed stream of liquid 
produced by the pump within the housing 10 through a coiled 
plastic conduit or tubing 16. The motor for driving the pump and 
produoln* the pulses is controlled by a rotatable and axially 
10 movable handle or knob 1? which actuates the motor switch and 

also controls the intensity of the stream discharged by the pump. 
The tubing is coiled about a promoting housing portion IS ar- 
ranged within a recess or opening 19* the housing portion 18 also 
constituting the casing for a part of the motor for driving the 
pump. 

In order to produce the Jet or stream of Intermittent 
liquid pulses a pump 21 shown in ?lgs. 3 and Is provided for dis- 
charging the stream through Its outlet indicated at 22 and to 
which the tubing 16 Is connected. The pump 21 comprises a eylin- 

20 der block 23 having a cylinder 24 therein and a piston 25 mounted 
for reciprocation within the cylinder. Liquid from the reservoir 
11 is supplied to the pump through a connection 26 between the 
reservoir 11 and the unit 1C and which admits water to a tubing 
2? within the unit 10 which Is connected to the inlet of the pump 
Indicated at 28. The pump Is provided with Inlet and discharge 
ports 30 and 31, respectively, and an inlet ralve 32 Is provided 
to control the inlet port. The ports 30 and 31 sre arranged In 
longitudinal allnement at the ends of a pump oh sober 33 which Is 
In open communication with the cylinder 24. It will now be seen 

30 that nhan the piston 25 is reciprocated it draws liquid In througn 
the intake port 30 and on Its return stroke forces liquid out 
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1 through the discharge port 31. The operation of the P«ap Is such 
that the inertia of the discharging liquid maintains the outward 
flow during the intake stroke of the piston and liquid id supplied 
through the intake port 30 without withdrawing liquid froa the 

discharge port. 

The piston 25 Is drtTea by operation of a motor 35 of 
the two-pole # shaded pole type having a rotor 36 connected to . 
drive a pinion gear 37 which is meshed with a driving gear 38 
having a cylindrical extension 40 extending through a olreular 

10 opening in a partition wall or motor plate 41 mounted within the 
housing 10. The rotor ?6 la xotatably mounted on a fixed shaft 
42 on bearings *3 sad 44. The lower hearing 44 is rigidly con- 
nected to the rotor and to the pinion gear 37. Fixed shaft 42 
extends from a bracket indicated at 45 to the partition wall 41 
by which it is supported at its other end. Die piston is driven 
by reciprocation of a driving member 46 through a Scotch-yoke 
connection comprising a guide-way 4? on the member 46, and a slide 
48 and a pin 49 mounted eeeentrieally on the disc 40 and Joumalled 
in the slide 48. The mechanism of the Scotch-yoke is well known 

20 end further description is not necessary to an understanding of 

the present invention. 

The driving member 46 Is slldably and rotatably mounted 
on a fixed pin 51 which Is rigidly secured by a preas* fit in a 
projecting block or support 52 formed Integrally with the parti- 
tion wall 41. The piston 25 is connected to the driving member 
46 by a headed projection 53 formed on the piston 25 and a comple- 
mentary recess 54 formed In the end of the driving member 46. The 
recess 54 is formed with a lateral slot 55 at Its top as shown in 
Fig. 3 and through which the headed member 53 **y bo Inserted 
30 during the assembly Of the mechanism. 

The details of construction of the adjustable pressure 
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1 control asse&bly are acre clearly shown in Pig. 5 uhleh Illus- 
trates the assembly when the Intake valve is In Its Intake port 
sealing position and in position when the valve is held open by 
a rod or atop 57 it is in Pig. As shown in Fig* 5* the in- 
take valve 32 is provided with a stem 72 which is slidably mount- 
ed in a sleeve 73 comprising the hub of a spider having arms 7* 
within the chamber 33. Ihe Valve 32 is biased toward its closed 
position by a light helical spring 75* During the operation of 
the pump liquid is drawn into the intake port 30 through the oon- 

W duit 28 and enters the chamber 33* On the return stroke the valve 
is closed when the rod 57 i« In the full line position shown; how* 
ever* if tee rod 57 ie moved inwardly by turning the knob 5& to 
move the rod 57 to the right* the valve 32 will be held away from 
the seat or port 30 and a portion of the liquid forced into the 
chamber 33 by operation of the piston 25 will pass around the 
valve 32 through the port 30 and back into the passage 28. This 
return or by-pass of a portion of the liquid aoved by the piston 
25 reduces the pressure of the liquid discharged through the ex- 
haust port 21 and conduit 22. In order to assure sealing of the 

20 assembly about the rod 57 an 0-rlng ?6 of synthetio rubber or 

other suitable material is provided about the rod within a cylin- 
drical bore 77 In the intake fitting 78 which la secured to the 
cylinder block 23 and also contains the intake port 30 f The knob 
5B is thread edly mounted on the intake fitting 78 and it moves 
ax lolly when turned to position the rod 57 as desired for adjust- 
ment of the pressure of the liquid discharged by the pump* The 
turning of the knob 58 is affected by a gear comprising teeth 
formed on the knob and an idler gear 60 and a drive gear 61 on 
the assembly of the knob 17* 

30 During the operation of pulsed Jet dental apparatus* It 

is dasirabl* that the intensity of the Jat atreaa may be adjusted 

i 



851479 



1 so that the kinetic energy or th* individual pulses may be changed 
in accordance with the requirements of the user. This enables the 
operator to provide the option* kinetic energy for depressing 
discrete areas of the particular gum tissue on which the Jet 
stream la used. This adjustment la effected in the a pp liance 
illustrated by adjusting the pressure of the liquid discharged by 
the pump through the port 31* In the Illustrated embodiment this 
adjustment is accomplished by changing the degree Of closing Of 
the inlet valve 32 between its position seated on the port 30 to 
10 a position substantially spaced from the port as shown in Pig* fr* 
The stop comprises e rod 57 rigidly attached to a knob 58 which 
is formed as a gear meshing with the intermediate or idler gear 
60 which meshes with a gear 61 on the assembly of the control 
knob 1?» When the knob 1? is turned the gear 61 tarns and moves 
the gear 60 and gear 58 to change the position of the atop 37 
with respect to the intake port 30. It will thus be apparent 
that the pressure within the pump chamber 33 nay be varied by 
altering the effect of the intake valve 32 fWtt its fully dosed 
position, which is the high pressure position, to its fully open 

20 position illustrated in Pig, Intermediate positions, of course, 
provide pressures in between the pressures at the two ends* 

The control knob 17 not only is rota table, but also is 
longitudinally or axielly movable* The knob assembly is rotatably 
mounted by journal! 1ng the gear 6l within a sleeve 62 rigidly 
mounted on the motor plate *1 and which acts a* * bearing and 
maintains the gear 6l in aesh with the gear 60* She motor 35 is 
energized under control of an * on* -•off" switch 63 having an - 
operating lug or button 64 movable in a straight line between 
•on* and "off 1 * positions* Switches of this type are well known 

30 and readily available. The knob 17 is arranged to actuate the 
switch button 6b by movement toward and away from the front plate 



1 of the appliance unit Indicated at 65. In order to actuate the 
switch 6* the knob 17 Is provided with two parallel round discs 
66 and 67 which are spaced and positioned vith the button 6k ly- 
ing between then and with son* play 30 that the button fits 
loosely between the two discs* When the knob 17 id pulled out 
from its position shown In the drawings, the disc 67 engages the 
switch button 6k and novas It forward until It reaches its "on* 
position and energizes the motor* In a similar maimer, when the 
motor is to be turned off f the knob is pressed in and the disc 66 

10 engages the button 64 and moves the switch to Its "off" position. 
The gear 61 is elongated and remains in mesh with the gear 60 
throughout the longitudinal movement of the knob 17 # In the con- 
struction illustrated, the knob 17 is provided with a shaft 68 
which is rigidly secured centrally Of the gear 61 by a press fit 
and the discs 66 and 67 are mounted on a rod or shaft 70 similar- 
ly rigidly secured to the gear 6l» This complete assembly pro- 
vides an effective and easily operated mechanism for controlling 
the operation of the pulsed jet appliance and effects the opera- 
tion by a single control easily accessible to the user* It win 

20 be clear that the switch *ay be operated regardless of the rotated 
position of the knob 17 and similarly the pressure setting may be 
adjusted regardless of the axial or longitudinal position of the 
knob. This combination of controls say be employed with other 
types of rotatably adjustable pressure controls * 

The arrangement of the assembly of the knob 17 to effect 
edjustment of a rota table pressure control decent and also to 
actuate the switch and also the construction of the pump drive to 
include a universal joint or coupling are not my invention but 
are the inventions of John V* Hattlngly and arc disclosed and 

30 claimed in a copending application filed of even date herewith 
and assigned to the same assignee as the present invention. 
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While the Invention has been Illustrated and described 
with reference to a speolflo embodiment thereof* various other 
variations and modifications will occur to those skilled in the 
art. Therefore, it is not desired that the Invention be limited 
to the specific details Illustrated and described and it la In- 
tended by the appended claims to cover all modifications which 
fall within the spirit and scope of the invention* 
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^ system for producing a pulsed strain of liquid compri- 
sing a liquid pump of the reciprocating type having a piston therein 
and an intake port and a discharge port, mean* for supplying fluid 
to said intake port, means for preventing reverse flow of fluid 
through said intake port, means for reciprocating said piston for 
alternating drawing liquid through said intake port and producing 
pressure pulses in said cylinder whereby a pulsed flow of liquid 
is produced through said discharge port, and means for modifying 
the action of said means for preventing reverse flow for affording 
limited reverse flow through said intake port to return a portion 
of the fluid through said intake port to modify the pressure of 
fluid discharged through said discharge port* said flow preventing 
means comprising a member arranged to close the path from said sup- 
plying means through said intake port, and said modifying means com- 
prising means for adjustably positioning said member in a range of 
positions between a full open and a full closed position for afford- 
ing a different quantity of reverse flow in each of said positions. 

2 * A system for producing a pulsed stream of liquid compri- 

sing a liquid pump of the reciprocating type having a piston therein 
and an intake port and a discharge port, means for supplying fluid 
to said intake port, means for preventing reverse flow of fluid 
chrough said intake port, means for reciprocating said piston for 
alternating drawing liquid through said intake port and producing 
pressure pulses in said cylinder wheroby a pulsed flow of liquid is 
x>roduceu through said discharge port, and means for modifying the 
action of said means for preventing reverse flow for affording 
limited reverse flow through said intake port to return a portion 
of the fluid through said intake port to n>odiry tin* pressure of 
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